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THE VALUE OF THE ATROPIN TEST IN THE DIAG¬
NOSIS OF TYPHOID FEVER*
EDWARD H. MASON, M.D.
MONTREAL, QUE.
With the recent publication of Marris'1 article on the use of atropin
in the diagnosis of the enteric group of infections, we decided to avail
ourselves of the opportunity that the medical services of this hospital
offered. Therefore, within the last few months we have carried out
the test according to Marris' technic on 109 patients, sixty-three of
them suffering from typhoid, or paratyphoid  infections, and forty-
six nontyphoid cases. In all, 305 tests were performed. The technic
adopted is practically the same as that recommended by Marris, except
that in most of our tests we have used one-thirtieth in place of one-
thirty-third grain of atropin sulphate. It is as follows:
On a fasting stomach the pulse rate is taken for ten consecutive minutes,
while the patient rests quietly in bed. If the rate per minute remains practi¬
cally constant, this is accepted as the average mean rate. Then one-thirtieth
grain of atropin sulphate is injected hypodermically into the upper arm, after
which the patient continues to remain quietly in the same position. After
twenty minutes have elapsed the pulse rate is taken again and the counting is
continued until the maximum rate per minute has been reached and it has
definitely started to fall to a lower level. The difference between this high
level and the mean of the ten consecutive minutes before the injection is taken
as the release.
In most normal persons the pulse rate increases from twenty to
forty beats per minute after one-thirtieth grain of atropin sulphate
hypodermically. The increase is more marked in the earlier years of
adult life, while after 50 it is not so great. The question of sex seems
to play no important part in regard to the degree of release. Marris
found this release to be so constant that he declared that an increase of
only ten beats or less per minute was very suggestive that the patient
was suffering from a typhoid or paratyphoid infection. Releases
between ten and twenty he considered to be doubtful, needing to be
confirmed by further observations. In our work we have taken a
* Submitted for publication July 24, 1917.
* From the Medical Clinic of the Royal Victoria Hospital, Montreal.
* I should like to acknowledge my appreciation of a grant from the JamesCooper Fund of McGill University which made this work possible.
1. Marris, F.  .: Brit. Med. Jour., 1916, 2, 717.
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release of ten as the dividing line between a positive and a negative
result. Also during the earlier part of our work, we started counting
the pulse rate twenty-five minutes after the injection, but in a few cases
the maximum release took place within that time, so a twenty-minute
period was adopted. This has proved to be quite satisfactory.
In all, we have carried out 256 tests on sixty-three cases of typhoid
or paratyphoid  infections, fifty-seven of them being on males and
six on females. The dosage of the drug has been either one-thirtieth
or one-thirty-third grain of atropin sulphate hypodermically, most of
the tests being made with one-thirtieth grain. Fifty-six were cases of
typhoid fever, the diagnosis being confirmed by blood culture, or by a
Widal reaction in dilution above 1 in 40. Five of the remaining seven
cases were infections due to B. paratyphosus B, while the remaining
TABLE 1.—Results of the Atropin Test in Seven Cases Showing the
Variability in Time of Appearance of a Positive Widal Reaction
Case
No.
25637
25625
25515
25128
25700
Sex
o"
d-
9
ß
o*
V
Day of
Disease
jo
0
13
10
16
5
10
IS
22
il
If,
Eelease
87-100 = 13
82- 88 = 6
77- 98 = 21
82- 88 = 6
111-132 = 21
115-120 = 5
94-110 = 16
86- 88 = 0
81-104 = 23
79- 86 = 7
88-116 = 18
95-100 = 5
106-122 = 16
114-122 = 8
Widal (Mac.) BloodCulture
5th day ol disease, negative for ' Positive for B.
B. typhosus typhosus
8th day of disease, positive Positive for B.(1-80) for B. typhosus typhosus
10th day of disease, positive ¡ Positive for B.(1-160) for B. typhosus typhosus
4th day of disease, negative for Positive for B.
B. typhosus typhosus
18th day of disease, positive ' Positive for B.
for B. typhosus typhosus
15th day of disease, negative Positive for B.
for B. typhosus typhosus
8th day of disease, positive for Positive for B.
B. typhosus (1-80) typhosus
two ran a typical typhoid course, but at no time were we able to con¬
firm our diagnosis by bactériologie or by serologie methods. Out of
the sixty-three cases, eleven of them failed to give a positive reaction,
that is a release of ten or less. This is an exceedingly high percentage,
but it may be partly accounted for by the fact that six of the eleven
patients were given only one test. Further, three of the eleven were
extremely toxic and restless at the time of the test, which undoubtedly
increased the release, all of these three patients dying a few days later.
Only seven patients admitted showed a negative test before develop¬
ing a positive one. As this point determines the appearance of the
reaction in relation to the day of disease the results are given in full(Table 1). From the seven cases recorded in Table 1 it would seem
that the time of appearance of a positive reaction varies considerably.
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Thirty-five of our cases were admitted to the wards early enough so
that the first test, if positive, would be of some value in determining
the appearance of the reaction. The average of these thirty-five cases
indicated that the reaction appeared on the eleventh day of disease, with
TABLE 2.—Data Concerning Eleven Cases which Failed to Give a
Positive Reaction to the Atropin Test
Serial
No.
Case
No. Sex ige
Day
of
Dis¬ itelease
Widal(Mac.) BloodCulture Remarks
25310
25296
25284
25209
25595
25096
8 24958
10 25119
25653
d 32
32
28
18
o* 25
d 30
»?
27
11
25
31
42
11
19
27
31
35
as
41
10
15
20
29
15
22
27
-116=17
60- 73=13
48- 65=17
57-101=44
82-100=18
Negative for B. Negative for B. Only I test
typhosus (5th typhosus (5th diagnosis
day oi disease) day ol disease) doubtful
Negative for B. Positive for B.
typhosus (10th typhosus (10th
day of disease) day of disease)
108-124=16 Negative for B. Positive for  . I Died 9 days
99-126=27
88-100=12
66- 84=18
77- 92=15
73- 90=14
77- 90=13
72- 90=18
94-110=16
86-104=18
80- 94=14
typhosus (28th
day of disease)
Negative for B.
typhosus (9th
day of disease)
typhosus (28th
day of disease)
Positive for B.
typhosus (9th
day of disease)
later; only
one test
made
16 106-120=15
Positive (1-20) Positive for B.
for B. typho- ¡ typhosus (9th
sus (9th day ¡ day of disease)
of disease)
Positive for B. j Positive for B.typhosus (15th  typhosus (15th
day of disease) day of disease)
Positive (1-80) Negative,
for B. íypho- :
sus (12th day
of disease)
-114=32
70-100=30
75- 92=17
96-120=24
74- 88=14
21 84-112=28
24 91-112=21
38 93-112=19
42 I 86-112=26
Positive (1-80) Negative.
for B. typho¬
sus (9th day
of disease)
Positive (1-80) Negative
for B. typho¬
sus (18th day
of disease)
Positive (1-80) Negative,
for B. typho¬
sus (14th day
of disease)
Positive (1-160)
for B. typho¬
sus (20th day
of disease)
Negative
Died 10 days
later; one
test
Died 29th
day of dis¬
ease
One test
One test
One test
extremes from the fourth to the twenty-second days. It must be
remembered that in twenty-eight of these cases the reaction was posi¬
tive with the first test, so it undoubtedly appears at a slightly earlier
date. It has been of great interest to us to observe that in twelve of
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these thirty-five cases the test was positive, with a negative Widal
reaction and positive blood culture. Also in four cases both Widal
reaction and blood culture were negative with positive atropin tests,
the former becoming positive at subsequent dates. This would indi¬
cate that in a few cases the test might rival the blood culture as an
early means of diagnosis.
The disappearance of the reaction in relation to the day of disease
and to the temperature is important. In twenty-seven cases in which
we were able to determine the former point the reaction averaged to
disappear on the thirty-first day of disease. The extremes ranged
from the fifteenth to the fifty-fourth days. As a rule, the temperature
curve ranged between 98 to 100 F. when the reaction disappeared, and
in a few cases it reappeared slightly preceding a relapse with a rise in
temperature.
The eleven cases with their points of interest that failed to give a
positive reaction (release of ten or less) during some period of their
hospital stay are recorded in Table 2.
We have had no experience with the use of the test in patients who
have had typhoid vaccine. Marris gave evidence to show that the test
was positive within four weeks of such vaccination, which would make
it of value only after that interval had expired.
In order to control the work, forty-nine tests were carried out on
forty-six ward patients suffering from a variety of clinical conditions.
.Thirty-six of these patients were males, and ten were females. The
dosage in all cases except one was one-thirtieth or one-thirty-third
grain, and in that case it was one-seventy-fifth grain, as the patient was
a boy of 13 years. The releases varied from one to fifty-four, the
average release for all cases being 21.5 beats per minute. By sex the
extremes are:
Males (nonfebrile).30 cases; 31 tests; 11 to 45
Males (febrile). 6 cases; 6 tests; 14 to 30
Females (nonfebrile).7 cases ; 9 tests ; 1 to 54
Females (febrile). 3 cases; 3 tests; 13 to 50
Average release (all cases nontyphoid). 21.5
Average release males (nonfebrile). 23.6
Average release males (febrile). 18.8
Average release females (nonfebrile). 16.5
Average release females (febrile). 27.0
The foregoing figures show how variable the release may be in
people who are not suffering from the enteric group infections. Three
females gave a release of ten or less, a positive reaction. One, a case
of acute bronchitis, on two occasions gave releases of one and eight,
respectively. The blood failed to agglutinate B. typhosus or B. para-
typhosus A or B.
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The second case was one of tuberculous meningitis in a woman,
aged 60, who also, on two occasions, gave releases of four and nine.
This may be explained by the well known hyperactive vagus which is
present in certain cases of tuberculous meningitis.
The third, a case of diabetes mellitus in a woman of 50, gave a
release of ten. In none of these three cases was there a previous his¬
tory of typhoid fever or of typhoid vaccination.
In the series of nontyphoid men there were four cases that each
gave a release of eleven. One was a patient who had vagotonia and
who at the same time was taking 30 minims of tincture of belladonna
per day. He showed neither pupillary changes nor a dry mouth. The
other three were cases of gout, chronic arthritis, and multiple neuritis,
respectively. In all, pupillary changes were definite.
Thus, when the five tests in the three females that released only
ten or less are excluded, the total average release is 23.9; for males
alone 22.8, and for females alone 32.8. This might indicate that
females are more sensitive than males to one-thirtieth grain of atropin.
The types of cases covered in this group can be seen by the following
diagnoses :
afebrile
•Gout Cerebral hemorrhage
Diabetes mellitus Peripheral neuritis
Acute nephritis Myalgia
Chronic diffuse nephritis Vagotonia
Chronic arthritis, infectious Cerebrospinal syphilis
Gonorrheal arthritis Tabes dorsalis
Acute bronchitis Splenomyelogenous leukemia
Chronic bronchitis Chronic malaria
Pleurisy with effusion Chronic appendicitis
Chronic pulmonary tuberculosis Duodenal ulcer
Tuberculous meningitis Cerebral concussion
Myocarditis Sarcoma lumbar vertebrae
Thoracic aneurysm
FEBRILE
Acute nephritis Acute endocarditis
Acute bronchitis Acute infectious arthritis
Pulmonary tuberculosis Chronic infectious arthritis
On the nontyphoid group we have also worked out the minute that
the high level of release first appears after the hypodermic injection
of atropin. We find it to vary from the fifteenth to the fifty-second
minute. The results are:
Average of all cases. 33.5 minute
Males (nonfebrile). 31.6 minute
Males (febrile). 34.0 minute
Females (nonfebrile). 28.7 minute
Females (febrile). 32.0 minute
The foregoing results would indicate that the release appears a
little sooner in women than in men, and that in both sexes the non-
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Chart 1
EXPLANATION OF CHARTS
The first three charts represent the complete pulse rate curve after the
injection of one-thirtieth grain of atropin sulphate in three nontyphoid patients.
The scales explain themselves. Chart 1 is taken in a case of diabetes mellitus
and shows very clearly the release of 18 beats which took place, the high level
of release being reached twenty-four minutes after the drug was given. The
slight slowing in rate which was maintained for 8 beats is of very common
occurrence, due we believe to a hyperactive vagus before the partial paralysis
takes place.
Charts 2 and 3 show similar curves in cases of pleurisy with effusion and
in pulmonary tuberculosis respectively, giving releases of thirty-two and thirty-
one. Note the slowed rate after the hypodermic for twelve beats in Chart 2.
Charts 4 and 5 represent curves from cases of typhoid fever in the thir¬
teenth and fourth days of disease. The releases of two and of six make the
reaction positive.
Charts 6, 7 and 8, demonstrate the presence of the reaction throughout the
course of three cases of typhoid fever, which diagnoses were confirmed by
laboratory examinations. The releases are represented in black and are read
from the pulse scale at the extreme left. The finest ruling represents two
beats and the darker ones ten, the dividing line between a positive and a nega¬
tive result. The charts also show the relation between the reaction, temperature
curve, and day of disease. The facts of interest in each case are given under
the charts.
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TABLE 3.—Tabulated Summary of the Data Recorded on Chart 6
TABLE 4.—Summarized Record of the Results Illustrated in Chart 7
Number Day of Disease Release
Minute ol Appearance
of Maximum
Release
3
4
5
6
7
8
»
10
8
13
16
21
25
29
32
87
44
48
92- 96= 4
73-76= 8
88-90= 7
64- 76 = 12
57- 64 = 7
66-78 = 12
65- 76 = 11
70- 80 = 10
77-106 = 29
65- 92= 27
80
27
29
29
35
20
24
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Chart 8.—Man, aged 25. Diagnosis, typhoid fever ; admitted on the fourth
day of the disease ; Widal reaction negative ; blood culture positive. Atropin
tests : Dose one-thirtieth grain atropin sulphate (hypodermically) .
TABLE 5.—Results of Atropin Tests Summarized from the
Findings Recorded in Chart 8
Number Day of Disease Release
94-110 = 16
86- 86 = 0
78- 84 = 6
86- 90 = 4
66- 74 = 8
64- 80 = 16
58- 74 = 16
65- 84 = 19
Minute of Appearanceof Maximum
Release
32
0
2«
SB
34
32
26
81
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febrile cases release more quickly than the febrile ones. This early
release was very evident with our women who had typhoid fever, and
largely on that account did we adopt a twenty-minute interval instead
of a twenty-five minute one before counting the pulse after the hypo¬
dermic injection.
The subjective symptoms after one-thirtieth grain of atropin sul¬
phate hypodermically in the patients having typhoid fever were almost
nil, and in no case that gave a positive release did we find any pupillary
changes. In the nontyphoid group most of the patients had dilated
pupils and dry mouths for a short time after the test. Otherwise no
bad effects were noted.
SUMMARY
Three hundred and six atropin tests were performed on 109
patients, 63 typhoid patients or paratyphoid  patients, and 46 on non-
typhoid patients. Eleven of the typhoid group cases failed to give the
reaction. This has been discussed previously.
The reaction becomes positive at about the tenth and disappears at
about the thirty-first days of disease.
In the nontyphoid group three cases gave a positive reaction. We
offer no explanation of these findings.
In the diagnosis of fevers of the enteric group, we believe the test
to be of great value, and in many cases undoubtedly precedes the
Widal reaction.
As a means of diagnosing the syndrome termed vagotonia we
would suggest the use of atropin in the above manner.
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